The spastic foot: The perspective of the orthopedic surgeon  by Gadbled, G. et al.
abili
C
T
G
A
∗
K
S
a
a
S
c
s
e
u
c
S
N
w
A
o
o
T
T
t
r
p
b
p
p
F
a
A
t
A
m
T
f
d
d
C
T
P
N
d
C
I
a
G
F
C
s
t
l
F
t
t
t
a
m
a
t
o
(
m
(
O
t
h
h
h
c
C
p
r
e
o
m
d
C
N
R
S
H
a
C
3
b
C
M
c
F
d
F
∗
K
I
t
p
o
c
P
y
a
g
m
d
o
s
c
R
p
d
w
s
W
p
uAbstract / Annals of Physical and Reh
O17-002–EN
he spastic foot: The perspective of the orthopedic surgeon
. Gadbled ∗, S. Touchais , F. Gouin
Clinique chirurgicale orthopédique et traumatologique, place
lexis-Ricordeau, CHU de Nantes, 44000 Nantes, France
Corresponding author.
eywords: Spasticity; Surgery
pasticity will induce changes on the contractile properties of muscle fibers:
predominance of red fibers type I, an atrophy of type II, white fibers and
decrease in the number of sarcomeres inducing a shortening of the muscle.
pastic equinovarus is best evaluated in a multidisciplinary neuro-orthopedic
onsultation with motor blocks to guide surgery. Surgery is indicated when
ignificant functional impairment persists after well-conducted rehabilitation,
stablishing with botulinum toxin injections whether an antispastic treatment is
seful or not. Surgery is the subject of a contract between the patient and the
are team, with realistic goals.
urgery may involve nerves, tendons, bones and joints.
erve surgery aims to reduce spasticity of the muscle. The gain can be measured
ith motor blocks or botulinum toxin injection before surgery.
microscope and a nerve stimulator are required to achieve selective neurotomy
f three quarters of the motor fascicles of the spastic muscle in order to avoid
vercorrection by the antagonist muscles.
endon surgery is twofold.
endon elongation is used for retracted muscles. Intramuscular lengthening (to
he myo-tendon junction) is used when the retraction is about 2 cm. For greater
etractions, intra-tendinous surgery is needed using Z-tenotomy, an open suture
rocedure avoiding overcorrection by the antagonistic muscles. Tenotomy may
e necessary in specific situations. Tendon transfer surgery is designed to com-
ensate for absent antagonists. Two types of bone and joint surgery can be
roposed.
usion, or arthrolysis, is rarely proposed because the deformations are extra-
rticular.
rthrodesis is rarely proposed for the tibiotalar joint, generally after failure of
endon surgery. Arthrodesis of the subtalar joint can correct varus deformation.
rthrodesis of the Chopart joint space is used to control inversion or eversion
ovements.
he preoperative consultation may include examine various potentially use-
ul interventions. The main failures of surgery are overcorrection and patient
issatisfaction.
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rance
entral neurological damage can induce deformations of the limbs due to muscle
pasticity then tendon retractions. Regarding the intrinsic muscles of the hand,
he interosseous muscles, the adductor digiti minimi, and to a lesser degree the
umbrical muscles are mainly involved.
rom November 2001 to January 2008, surgical management was proposed athe Raymond-Poincaré hospital in Garches for 62 patients with finger deforma-
ions due to spasticity of the intrinsic muscles. The indication for surgery and
he treatment objective were established during multidisciplinary staff meetings
h
n
D
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fter a minute physical examination including selective motor blocks. A treat-
ent contract was established with the patient and family, stating the cosmetic,
ntalgesic, function, or hygienic objective. The procedures included proximal
enotomy of the interosseous muscles (n = 52), percutaneous distal tenotomy
f the lateral bands (n = 29), proximal tenotomy of the adductor digiti minimi
n = 18), proximal disinsertion then in bloc mobilisation of the interosseous
uscles (n = 6), 4/5 neurotomy of the deep (motor) bundle of the ulnar nerve
n = 6).
utcome was good in 54 patients, with achievement of the surgical objec-
ive. For eight patients, the objective was not achieved immediately: five
ad recurrent deformities, one patient developed reflex dystrophy and two
ad a swan neck deformity after band tenotomy. Six of these patients
ad a good outcome after revision surgery. There were no infectious
omplications.
orrective surgery for instrinsic deformities of the long fingers is a simple
rocedure, which provides good results with few complications. A rigo-
ous preoperative examination is essential to determine clear objectives and
stablish a treatment contract with the patient and family. Rigorous post-
perative rehabilitation is also essential, especially adapted to the intrinsic
uscles.
oi:10.1016/j.rehab.2011.07.909
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ntroduction.– Most surgical procedures for spastic upper arm in stroke and
raumatic brain injury patients are non functional ones. The purpose of this
rospective study was to evaluate our results in terms of hygienic and esthetic
bjectives, but also to demonstrate the opportunity to restore some functional
apacities.
atients and methods.– Twenty-eight patients (19 men, mean age 47
ears), who underwent a palliative procedure, were examined before and
t least 3 months (mean 49) after surgery. For all the patients, the sur-
ical procedure consisted in lengthening of the extrinsic hand and wrist
uscles (28 transfers of FCS on FCP), associated with 11 wrist arthro-
esis and nine wrist tenodesis. Twelve patients required surgical treatment
f an intrinsic deformation of the fingers: tenotomy in six cases and
elective neurectomy of the motor branch of the ulnar nerve in six
ases.
esults.– Results concerning the correction of wrist deformity (flessum: 91◦
reoperative versus 2◦ postoperative) and the opening of the hand (palmo-
igital angle 3◦ preoperative versus 130◦) were good. Palmar maceration, as
ell as difficulty in daily care of the hand and dressing dramatically decrea-
ed, with a Disability Assessment Scale (DAS) score passing from 10.1 to 0.8.
e also observed some recovery of functional capacities for one-third of our
atients, with a HOUSE score (from 0 to 8) moving from 1 to 3.5. Patients who
nderwent intrinsic surgery never improved the functional status of the operated
and. On the other hand, among the patients who did not have intrinsic surgery,
ine developed an intrinsic deformity of the thumb or the fingers.
iscussion.– In all patients, this surgery led to a great hygienic improvement
nd transformed in 32% of the patients, a “not functional hand” into a “poor
